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Objective: The prospective, bidirectional relationship between sleep disturbance and depressed 
mood was assessed in a school-based sample of adolescents.
Method: One hundred and thirty-eight Australian adolescents (mean age time 1 =15.69,  standard 
deviation =0.92; 64% male) completed questionnaires to assess sleep parameters and depressed 
mood, on two occasions over 1 year.
Results: Cross-sectional associations were observed between depressed mood and sleep dura-
tion, as well as wakefulness in bed. Prospective analyses revealed depressed mood predicted 
less total sleep time on school nights and a longer latency to sleep onset on weekends 1 year 
later. There was no prospective support for sleep predicting later depressed mood.
Conclusion: Contrary to prediction, our results suggest in this case that depressed mood may 
act as a precursor to poor sleep rather than the converse.
Keywords: adolescence, sleep disturbance, school-based, prospective, depressive symptoms
Introduction
Approximately 25% of adolescents report symptoms of sleep disturbance,1 yet this rate 
can triple among those suffering depression (ie, up to 73%).2 Although the association 
between sleep disturbance and depression among adolescents is well documented,3–9 
the cross-sectional nature of this research means conclusions are limited regarding the 
developmental interplay between these two mental health problems. Only recently has 
the field begun to investigate the directional relationship between sleep disturbance 
and depression.
Using a meta-analytic technique, Lovato and Gradisar10 evaluated the strength of 
evidence for a directional relationship between sleep and depression in adolescents. 
Moderate effects were reported for various aspects of sleep being predictive of later 
depression (eg, latency to sleep onset, wakefulness after sleep onset [WASO], and the 
percent of sleep while in bed; overall effect sizes =0.43–0.58, P<0.05), yet a negligible 
effect of depression predicting later sleep disturbance (overall effect size =–0.06, 
P>0.05). In particular, time spent awake in bed significantly contributed to the devel-
opment of depression.10 Examination of effect sizes from longitudinal and treatment 
studies revealed at follow-up (mean =5.64 years) that adolescents with depression 
had significantly longer latencies to sleep onset (sleep onset latency [SOL]), more 
WASO and thus lower sleep efficiency (ie, the percent of sleep while in bed), when 
compared to adolescents who were nonclinical or had undergone remission since their 
baseline assessment.
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Based on their findings, Lovato and Gradisar10 provide a 
model for understanding the development of depression from 
initial sleep disturbance (Figure 1). Lovato and Gradisar10 
proposed the developmental delay of the near 24-hour cir-
cadian system (and consequently the sleep period) observed 
around pubertal onset is likely to increase SOL, creating an 
opportunity to lie awake in bed.4,11 Lovato and Gradisar10 
report, across all the analyses performed in their paper that 
wakefulness in bed (SOL, WASO, and sleep efficiency), was 
the most consistent indicator of current and future depres-
sion in adolescents. Furthermore, their paper highlights that 
wakefulness in bed is implied in some of the qualitative 
markers of sleep disturbance when self-report is used12,13 
and may reflect that those who are depressed are more 
inclined to have negative responses in their self-reports.14 
Based on their results, Lovato and Gradisar10 conclude that 
those adolescents who are depressed spend more time lying 
awake in quiet darkness. Spending time awake in bed in the 
absence of visual (ie, darkness) and auditory stimuli (ie, 
quiet) is conducive to the intrusion of automatic thoughts 
and dysfunctional cognitions regarding the consequences 
of sleeplessness.15–17 These thoughts are highly repetitive, 
intrusive, and ruminative, similar to those characteristic of 
depression.18,19 Wakefulness in bed is proposed to reinforce 
ruminative thinking styles and, in doing so, perpetuate fur-
ther sleep disturbance.20,21 Although these cognitive pathways 
are traditionally assumed to be unique to chronic insomnia, 
in their recent review, Richardson et al17 support the notion 
that the aforementioned sleep-disordered cognitive processes 
(intrusion of automatic thoughts, dysfunctional sleep-related 
beliefs) are also likely to play a critical role in maintaining 
delayed sleep timing, which is characteristic of many ado-
lescents. Symptoms of depression and sleep disturbance 
overlap, including irritable mood, fatigue, reduced appetite 
(especially in the morning), and diminished ability to con-
centrate,12 and suggest that some symptoms may develop 
as a direct result of sleep disturbance, while others may do 
so indirectly (eg, fatigue may reduce adolescents’ involve-
ment in usual activities for which they subsequently lose 
interest).2,9,22,23
Lovato and Gradisar10 note the lack of prospective stud-
ies to confirm the findings of their meta-analysis and inform 
their proposed model. Although poor sleep quality and short 
sleep duration have both been demonstrated to prospectively 
predict poor subjective psychological well-being,24,25 few 
studies have applied this prospective methodology to inves-
tigate the directional relationship between sleep disturbance 
and depression per se. Roberts and Duong26 have provided the 
first steps toward achieving this goal. Their work examined 
the directional effect between sleep disturbance and depres-
sion in a large sample of 3,134 adolescents over a 1-year 
period. Their findings provide strong support for a bidirec-
tional relationship between insomnia and depression. In their 
sample, insomnia increased the risk of major depression 
and depressive symptoms, while major depression, but not 
symptoms of depression per se, increased the risk of insomnia 
at follow-up. In a second study, this group27 replicated these 
findings, demonstrating a reciprocal relationship between 
sleep deprivation and depression. The current study aims to 
contribute to this developing body of published work26,27 by 
using a prospective research design to assess the directional-
ity of this relationship.
The primary purpose of the current study is to confirm 
the findings of the meta-analysis by using a prospective 
design to assess the bidirectional relationship between 
sleep disturbance and depressed mood in a school-based 
sample of adolescents, and, in doing so, further inform the 
model proposed by Lovato and Gradisar.10 A strong asso-
ciation between sleep disturbance and depressed mood was 
predicted. Based on findings of a recent meta-analysis,10 it 
was predicted that wakefulness in bed (SOL, WASO) and 
reduced sleep duration (total sleep time) would prospec-
tively predict depressed mood at 1-year follow-up, rather 
than conversely.
Decreased SWS
Increased SOL
Increased irritable mood
Decreased motivation
Increased fatigue/decreased energy
Decreased concentration
Insomnia
≥5 symptoms
ArousalIncreased WASO
Decreased self-reported sleep
quality
Decreased total sleep time
Circadian delay
Evening arousal
Puberty
Poor sleep
Depression
Ruminating
Figure 1 Conceptual model for the relationship between depression and sleep 
disturbance. Reproduced from Lovato N, Gradisar M. A meta-analysis and model of 
the relationship between sleep and depression in adolescents: recommendations for 
future research and clinical practice. Sleep Med Rev. 2014;18(6):521–529.10
Abbreviations: SOL, sleep onset latency; WASO, wake after sleep onset; SWS, 
slow-wave sleep.
Nature and Science of Sleep 2017:9 submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
5
Relationship between sleep and depressed mood in developing teens
Methods
Participants and procedures
Three hundred and forty-five adolescents in years 9, 10, 
and 11 years (age range =13.5–18.9 years; 60% male) were 
recruited from seven schools in Adelaide, South Australia. 
The schools were selected from a stratified sample based on 
socioeconomic status. During class time, adolescents com-
pleted the School Sleep Habits Survey (SSHS) with questions 
targeting lifestyle, health, and sleep variables (“Measures” 
section).28,29 Time 1 measures were part of a larger study 
that have been published elsewhere.30 Although we did not 
intend to conduct a follow-up assessment, the adolescents 
were contacted 1 year later and asked to complete the SSHS 
a second time. Of the 345 who provided data for time 1, 
141 students (40.9%) consented to participate 1 year later 
at time 2. Adolescents who could not be contacted or failed 
to consent at time 2 did not differ significantly from those 
who provided follow-up data on any demographic, sleep, 
or depressed mood variable at time 1 (all P values ≥0.07). 
Three adolescents were excluded from analyses given they 
did not provide data on depressed mood at time 2. The final 
sample therefore comprised 138 adolescents. Data collection 
occurred from April 2008 to April 2010, during school terms, 
at least 2 weeks on either side of school holidays31 and not 
during daylight savings32 to avoid confounding influences 
on sleep. Consent was acquired from the adolescent and 
their legal guardian. Ethics approval was obtained from the 
Flinders University Social and Behavioural Research Ethics 
Committee and the Department of Education and Children’s 
Services of South Australia for both assessment times.
Measures
Depressed mood was assessed using the Centre for Epide-
miologic Studies Depression Scale (CES-D).33 Adolescents 
were presented with 20 statements and required to rate their 
agreement with each statement over the past week, using a 
four-point Likert scale (0 =“rarely or none of the time, less 
than 1 day” and 3 =“most or all of the time, 5–7 days”). The 
CES-D includes one sleep-related item “My sleep was rest-
less”, which was removed for the current analyses. Therefore, 
total scores range from 0 to 57, with higher scores indicating 
greater depressed mood. The CES-D is valid and reliable for 
use in adolescents, displaying good concurrent validity, in 
addition to longitudinal and sex invariance.
Subjective sleep quality, including SOL (time taken to fall 
asleep; in minutes), total sleep time (in hours), and WASO 
(time spent awake during the night; in minutes), on school 
nights and weekends, was assessed using the SSHS.28,29 The 
SSHS asks adolescents to report their sleep/wake behaviors 
over the past 2 weeks.
Sex (male coded as 1, female coded as 2) and age at time 
1 were also used as potential predictors of depressed mood 
and sleep at time 2.
Statistical analyses
All analyses were performed using SPSS for Windows, ver-
sion 22 (IBM Corporation, Armonk, NY, USA). An α level 
of 0.05 was used to determine statistical significance. A 
series of between group one-way analysis of variances were 
conducted to assess potential differences in demographics, 
sleep, and depressed mood at time 1 and 2. Table 1 shows the 
mean (and standard deviation) and within-subject effect size 
(Cohen’s d) for each demographic, sleep, and depressed mood 
variable at both time 1 and 2. Significant differences between 
these variables at time 1 and 2 are also denoted in Table 1.
Associations between these demographic, sleep, and 
depressed mood variables at time 1 and 2 were assessed using 
correlational analyses. Age, sex, depressed mood, SOL, total 
sleep time, and WASO were correlated at both time 1 and 2 to 
demonstrate any cross-sectional relationships. Correlational 
analyses were also conducted between these variables from 
time 1 to 2 to provide an insight into potential prospective 
relationships. The correlation coefficient (r) and significance 
value are shown for each of these analyses in Table 2.
Hierarchical multiple regression analyses were used to 
assess the predictive role of sleep for depressed mood and 
vice versa, both cross-sectionally at time 1 and prospectively 
from time 1 to 2. The sleep-related outcome variables were 
SOL, WASO, and total sleep time. These outcome variables 
were considered separately for school nights and weekends. 
Table 1 Mean values (and standard deviation) and within-
subject effect sizes for demographic, sleep, and depressed mood 
characteristics of the school-based sample
Predictor 
variable
Time 1 Time 2 Within-
subject 
effect sizesa
Age 15.69 (0.92) 16.48 (0.94)** –0.85
Sex (male) 89 (64%) 89 (64%) 0.00
CES-D 11.88 (9.50) 18.44 (13.94)** –0.55
SOL 
(minutes)
School 34.35 (31.48) 27.81 (27.98)** 0.22
Weekend 24.36 (24.87) 17.82 (16.54)** 0.31
TST 
(hours)
School 8.19 (1.18) 7.99 (1.11)* 0.17
Weekend 9.35 (1.54) 9.19 (1.08) 0.12
WASO 
(minutes)
School 9.76 (22.15) 14.81 (32.85) –0.18
Weekend 9.74 (20.64) 19.83 (37.56) –0.33
Notes: aEffect sizes were calculated using Cohen’s d. **, ≤0.001; *, ≤0.05.
Abbreviations: CES-D, Centre for Epidemiologic Studies Depression Scale; SOL, 
sleep onset latency; TST, total sleep time; WASO, wake after sleep onset.
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When assessing the predictive role of depressed mood 
for sleep, SOL, total sleep time, or WASO were considered 
as outcome variables. As previously described, individual 
regression equations were conducted for each sleep outcome 
variable (either at time 1 or 2) with depressed mood at time 1 
entered as the predictor variable. Again, age and sex were 
entered as covariates. Table 4 shows the b-value and signifi-
cance for each regression equation.
Results
Table 1 summarizes the demographic, sleep, and depressed 
mood characteristics of the sample. At time 2, the adolescents 
reported significantly greater depressed mood, shorter SOLs, 
and less total sleep time on school nights when compared 
to time 1.
Correlations among predictor variables
Significant cross-sectional and prospective correlations 
between demographic variables, sleep, and depressed mood at 
time 1 and 2 are shown in Table 2. Significant cross-sectional 
correlations at time 1 were observed between depressed 
mood with SOL (small effect) on weekends, total sleep time 
(moderate effect) on school nights as well as WASO (small 
effect) on school nights.33 Cross-sectionally, at time 2, a near-
moderate correlation between school-night total sleep time 
and depressed mood held, however, there was no significant 
Table 2 Correlations among demographic and predictor variables at time 1 and 2
Predictors Age Sex SOL TST WASO CES-D
School Weekend School Weekend School Weekend
Predictors at time 1
Age
-0.06 -0.13 -0.04 -0.22** -0.22** 0.07 0.00 0.06
Sex
-0.06 0.05 0.03 0.01 -0.04 0.03 0.05
SOL School
-0.13 0.05 0.51** -0.41** -0.28** 0.15 0.06 0.12
Weekend
-0.05 0.03 0.51** 0.29** -0.08 0.12 -0.01 0.17*
TST School 0.22*
-0.11 -0.41** -0.29** 0.35** -0.39** -0.04 -0.36**
Weekend 0.22* 0.01
-0.28** -0.08 0.35** -0.09 -0.30** 0.02
WASO School 0.07
-0.04 0.15 0.12 0.39** -0.09 0.26** 0.17*
Weekend 0.00 0.03 0.06
-0.12 -0.04 -0.30** 0.26** 0.02
CES-D 0.06 0.05 0.12 0.17*
-0.36** 0.02 0.17a 0.05
Predictors at time 1 and 2
Age (2) 0.90**
-0.11 -0.13 -0.08 -0.20* -0.18* 0.08 -0.01 0.05
Sex (2)
-0.07 0.96** 0.05 0.05 -0.13 0.03 -0.06 0.00 0.08
SOL (2) School
-0.15 0.04 0.71** 0.47** -0.25** -0.22** 0.07 0.08 0.08
Weekend
-0.13 0.19* 0.37** 0.43** -0.10 -0.04 0.11 0.10 0.16
TST (2) School
-0.15 -0.03 -0.31** -0.18* 0.56** 0.32** -0.16 -0.05 -0.23**
Weekend
-0.16 0.02 -0.04 -0.09 0.15 0.49** -0.06 -0.14 -0.07
WASO (2) School 0.09 0.03 0.05
-0.03 -0.06 -0.08 0.12 0.10 -0.07
Weekend 0.10
-0.10 -0.07 -0.04 0.01 -0.03 -0.01 -0.02 -0.00
CES-D (2) 0.01 0.12 0.13 0.16 0.29** 0.02 0.16 0.07 0.49**
Notes: (2) indicates time 2. **P ≤0.001; *P 0.05; a0.05.
Abbreviations: CES-D, Centre for Epidemiologic Studies Depression Scale; SOL, sleep onset latency; TST, total sleep time; WASO, wake after sleep onset.
Table 3 Sleep variables at time 1 that predict depressed mood 
at time 1 and 2.
Predictors at time 1 CES-D (Time l) CES-D (Time 2)
B B
Age 0.01 –0.02
Sex –0.01 0.08
CES-D – 0.42**
SOL School –0.06 0.002
Weekend 0.10 0.04
TST School –0.42** –0.13
Weekend 0.19* 0.08
WASO School –0.10 0.04
Weekend 0.10 0.05
Notes: *B value is significant at the 0.05 level (two-tailed). **b-value is significant at 
the 0.01 level (two-tailed).
Abbreviations: CES-D, Centre for Epidemiologic Studies Depression Scale; SOL, 
sleep onset latency; TST, total sleep time; WASO, wake after sleep onset.
The outcome variable for depressed mood was the total score 
on the CES-D (the total score obtained minus the single 
sleep-related item from the CES-D).
For analyses identifying sleep variables, which predict 
depressed mood at time 1 and 2, individual regression equations 
were conducted for each sleep variable, including SOL, total 
sleep time, and WASO. In each case, depressed mood (either at 
time 1 or 2) was entered as the outcome variable, while age and 
sex were entered as covariates. Depressed mood at time 1 was 
also added as a covariate for analyses used to identify predictors 
of depressed mood at time 2. The b-value and significance for 
each regression equation are summarized in Table 3.
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correlation between school-night WASO and depressed 
mood. No significant prospective correlations between time 
1 sleep variables and time 2 depressed mood were evident.
The predictive role of sleep in the 
development of depressed mood
The multivariate relationships between depressed mood, 
demographic, and sleep variables at time 1 and 2 are shown 
in Table 3. Hierarchical multiple regression analyses showed 
that time 1 total sleep time on both school nights and week-
ends were significant independent cross-sectional predictor 
of depressed mood at time 1. After controlling for age and 
sex, less total sleep time on school nights, and more total 
sleep time on weekends were predictive of greater depressed 
mood. However, total sleep time at time 1 did not significantly 
predict depressed mood prospectively at time 2.
The predictive role of depressed mood 
for sleep
The multivariate relationships between depressed mood, 
demographic, and sleep variables at time 1 and 2 are shown 
in Table 4. Hierarchical multiple regression analyses revealed 
that time 1 depressed mood was a significant independent 
predictor of SOL on weekends at time 1, after controlling for 
age and sex. Although not statistically significant, depressed 
mood is somewhat predictive of WASO on school nights. 
The predictive value of depressed mood for sleep was also 
observed prospectively. At time 2, depressed mood was a 
significant predictor of total sleep time on school nights, 
independent of age, sex, and depressed mood at time 1. 
Depressed mood also remained somewhat predictive of SOL 
on weekends at time 2. In summary, greater depressed mood 
at time 1 significantly predicted a longer SOL on weekends at 
time 1, and less total sleep time on school nights at time 2. To 
a lesser extent, depressed mood also predicted more WASO 
on school nights at time 1 and a longer SOL on weekends 
at time 2.
Discussion
The current study tested Lovato and Gradisar’s10 meta-
analysis, and proposed model of the relationship between 
sleep (ie, SOL, total sleep time, WASO) and depressed 
mood, in a sample of adolescents. Our data provide mixed 
support. Bidirectional cross-sectional relationships exist 
between sleep and depressed mood, yet prospective analyses 
provide limited support for the notion that wakefulness in 
bed acts as a precursor to the development of depression. 
Cross-sectional analyses revealed that less total sleep time 
on school nights and more total sleep time on weekends were 
associated with depressed mood at time 1 among this group 
of adolescents. This association was also reflected in our 
prospective analyses. Depressed mood at time 1 significantly 
predicted less total sleep time on school nights 1-year later 
at time 2. Although significant cross-sectional relationships 
between wakefulness in bed and depressed mood were 
observed (depressed mood was associated with longer latency 
to sleep onset and more WASO), there was no prospective 
support for sleep predicting later depressed mood. Instead, 
and contrary to the recent meta-analysis,10 depressed mood 
at time 1 predicted wakefulness in bed (longer latency to 
sleep onset) at time 2.
In contrast to earlier research, the current findings do not 
support the notion that sleep disturbance acts as a precursor 
for depressed mood. There are several methodological fac-
tors, which may explain the disparity between the current 
findings and earlier work. Previous studies,34–40 including 
those that form the basis of the recent meta-analysis,10 which 
have assessed the predictive role of sleep disturbance in the 
development of depressed mood have defined sleep distur-
bance objectively (polysomnography) in adolescents diag-
nosed major depressive disorder. This is quite distinct from 
the methodology of the present investigation that defined 
sleep in subjective terms via self-report in a nonclinical, 
school-based sample of adolescents with depressed mood. It 
is important to recognize the directional relationship between 
Table 4 Predictors of sleep at time 1 and 2.
Predictors SOL (Time l) TST (Time l) WASO (Time l) SOL (Time 2) TST (Time 2) WASO (Time 2)
School Weekend School Weekend School Weekend School Weekend School Weekend School Weekend
B B B B B B B B B B B B
Age –0.14 –0.06 –0.21** –0.22** 0.06 0.00 –0.15 –0.13 –0.14 –0.15 0.10 0.09
Sex 0.04 0.02 –0.34** –0.00 –0.05 0.02 0.03 0.18* –0.03 0.10 0.04 –0.09
CES-D (l) 0.12 0.17* –0.11 0.03 0.16+ 0.05 0.09 0.16+ –0.22* –0.07 –0.08 0.01
+<0.07
Notes: *B value is significant at the 0.05 level (two-tailed). **B value is significant at the 0.01 level (two-tailed). +B value is significant at <0.07.
Abbreviations: CES-D, Centre for Epidemiologic Studies Depression Scale; SOL, sleep onset latency; TST, total sleep time; WASO, wake after sleep onset.
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depressed mood and self-reported sleep disturbance may be 
quite distinct from those relationships operating between 
major depressive disorder and objectively determined 
sleep disturbance. This remains an empirical question and 
is recommended as the subject of further investigations in 
this field.
Although several studies have assessed the associa-
tion between sleep and depression,3,4,6–8,41–43 the notion that 
depressed mood may act as a precursor to the development 
of sleep disturbance remains largely uninformed. The cur-
rent study is one of only three studies that have assessed the 
reciprocal prospective relationship between depressed mood 
and sleep, using the same sample of adolescents.26,27 Roberts 
and Duong found that both self-reported sleep deprivation 
(≤6 hours of sleep per night over a 4-week period)27 and 
symptoms of insomnia26 were reciprocally related to major 
depression over a 1-year period in a community-based 
cohort of adolescents. Adolescents were categorized as suf-
fering from insomnia irrespective of whether they reported 
trouble falling asleep, frequent awakenings during the night, 
waking up too early, or experienced nonrestorative sleep 
retrospectively over a 4-week period. The present study was 
not able to replicate these findings using self-reported quan-
tification of sleep. Future research is encouraged to measure 
both adolescents’ perception of sleep quality and insomnia 
(ie, difficulties initiating/maintaining sleep), as well as sleep 
parameters (ie, SOL, WASO) to provide a clear indication 
regarding which aspect(s) of sleep disturbance are related 
to major depression.
Theoretical and clinical implications
The current prospective analyses provide mixed support for 
the model developed by Lovato and Gradisar10 whereby the 
development of depression is proposed to arise from initial 
sleep disturbance. More specifically, Lovato and Gradisar10 
propose wakefulness in bed acts to reinforce ruminative 
thinking styles and, in doing so, perpetuates further sleep 
disturbance. Their meta-analysis findings suggest these 
processes could develop into depression over time. This 
new prospective data, taken together with earlier studies,26,27 
suggests that depressed mood may also serve to perpetuate 
wakefulness in bed. The mechanism for this process remains 
speculative. It is proposed that teens with depressed mood 
may spend more time in bed, which, over time, contributes 
to less total sleep time and increased time spent awake in 
bed. Future research is encouraged to investigate possible 
mechanisms underpinning this relationship.
The current findings continue to support the importance of 
establishing and maintaining good sleep during  adolescence 
using cognitive-behavioral approaches.10 Cognitive restruc-
turing can target cognitions and ruminative thinking, akin 
to depression, while attempting to fall asleep, and during 
bouts of wakefulness across the night.22 It is recommended 
that these cognitive techniques are used in combination with 
behavioral techniques to reduce time spent awake in bed 
(ie, preferably stimulus control therapy over sleep restric-
tion therapy in order to extend sleep quantity) to target the 
perpetuation of the sleep disturbance.
Limitations
Although a 1-year period is not ideal to prospectively assess 
bidirectional relationships, the current data and the previous 
work of Roberts and Duong26,27 nevertheless indicate direc-
tional relationships between depressed mood and wakeful-
ness in bed over this brief period may occur. In fact, the time 
course of the effects of insufficient and/or poor sleep may be 
relatively short. Perhaps part of the issue is that the effect has 
already occurred and what is really being assessed is those 
few cases where chronicity is a problem. For other adoles-
cents, these relationships may have already been resolved 
and thus, these effects are not reflected in this type of data. 
Future research should endeavor to extend this assessment 
period over several years to incorporate younger ages at 
baseline (mean age of the current sample at time 1 =15 years) 
and longer follow-ups, while maintaining frequent sampling. 
Although prospective studies are practically more difficult 
to perform, replicating them, and disseminating their find-
ings, even if no effects are found, are important issues in 
this field.12,44,45
It is important to acknowledge that the use of self-
reported sleep data may not be viewed as ideal. However, 
actigraphy estimates of sleep have shown more WASO and 
less total sleep time, especially among adolescent boys.46 
Therefore, such objective measures do not necessarily come 
without flaws. Although the effects of age, sex, and time 1 
depressed mood were controlled for in the current analysis, 
several potentially confounding variables (eg, anxiety) and 
the role of protective factors (eg, physical activity, parent–
child relationship) could not be used.47–49 These constitute 
important avenues for future research. Psychiatric interviews 
were not conducted with the adolescents involved in this 
study. Given 50% of psychiatric disorders emerge before 
the age of 15 years,50 assessment of the directional relation-
ship between sleep disturbance and psychiatric symptoms 
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in these adolescents would be equally valuable in this field 
of research.
Conclusion
The current study assessed the prospective, bidirectional 
relationship between sleep disturbance and depressed mood 
in a school-based sample of adolescents. Our data continue 
to support the association between wakefulness in bed and 
depressed mood. Moreover, our data suggest depressed mood 
may serve to perpetuate wakefulness in bed and reduce total 
sleep time. These findings highlight the importance of estab-
lishing and maintaining good sleep during adolescence. More 
comprehensive studies assessing the prospective, reciprocal 
relationship between sleep disturbance and depression are 
required to inform the developmental interplay these two 
mental health problems. Future research is encouraged to 
examine developmental trajectories of these problems from 
childhood through adolescence into adulthood.33
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